Background
used in the development of measures, interventions, and medical education curricula, as well as the adoption of a new perspective in health policy.
Background Introduction patient-centeredness are very heterogeneous, the comparability of research results on patientcenteredness is questionable.
In a previous step of this study, which was part of a larger project on the evaluation of dimensions and measurement scales in patient-centeredness [22] , we conducted a systematic review to identify different dimensions and definitions of patient-centeredness described in the literature. In this initial review we screened all eligible references whether they contained a conceptual definition of patient-centeredness in the full text. If they fulfilled this inclusion criterion, they were included in the subsequent content analysis. The definitions of patientcenteredness described in these full texts were coded. Finally, the codes were aggregated into different dimensions of patient-centeredness and then summarized into an integrative model [23] . The following 15 dimensions of patient-centeredness were identified: essential characteristics of the clinician, clinician-patient relationship, clinician-patient communication, patient as a unique person, biopsychosocial perspective, patient information, patient involvement in care, involvement of family and friends, patient empowerment, physical support, emotional support, access to care, integration of medical and non-medical care, coordination and continuity of care, teamwork and teambuilding. A short description of the identified dimensions is displayed in Table 1 . The dimensions were categorized as enablers, principles, or activities of patient-centered care. A detailed descriptions of the dimensions and the model can be found in the original publication [23] .
Since a clear definition of patient-centeredness is the first step to its successful implementation in routine care, the aims of the present study were:
1. to validate the dimensions of the model derived from the systematic review; and 2. to prioritize the identified dimensions of patient-centeredness.
Methods

Ethical considerations
The local Ethics Committee of the Medical Association Hamburg (Germany) was consulted for ethical approval. They informed us that ethical approval was not necessary because no patients were enrolled in the study. Nevertheless, ethical principles were followed throughout the examination and the study was carried out in accordance with the Code of Ethics of the Declaration of Helsinki. The experts were informed on the data collection and analysis. Participation was on a voluntary basis, and data protection rules were considered.
The Delphi Method
We conducted a Delphi survey, as it is the method of choice for a structured group discussion technique with the aim to reach a high group consensus [24] . This method is widely used, e.g. in the development of clinical practice guidelines [25] and healthcare quality indicators [26] . The Delphi method employs a series of rounds to collect information from and transmit information to participants [26] . A web-based Delphi survey has the advantage of enabling individuals from different locations to converge anonymously and discuss their expert opinions [26] . The procedure mainly followed the recommendations proposed by Boulkedid et al. (2011) [26] .
In this study, a two-step web-based rating process was used to reach consensus and prioritize the dimensions of patient-centeredness in terms of their importance and to rate each dimension separately on the criteria relevance and clarity. The Delphi survey was conducted between February and April 2013. The survey was structured in two rounds and international experts (clinicians, patient representatives, researchers and quality managers) on this topic were invited to participate. In the first round, the experts were asked to rate these dimensions individually, and in the second round they were asked to reflect and rerate their results from the first round.
Since there are no clear recommendations for the validation of a model using a Delphi procedure, we decided, inspired by the procedure of Uphoff and colleagues [27] , that a dimension was sufficiently relevant and/or clear if it reached a median 7 and a consensus 50% on a tertile seven to nine on a Likert-scale on the criteria of relevance and/or clarity.
Participants of the expert panel
We aimed to include a broad range of experts in the field of patient-centered care. We therefore invited clinicians, patient representatives, researchers and quality managers from different countries to participate in this study. They were recruited through several strategies: a) identification and invitation of key authors on patient-centeredness, b) identification and invitation of representatives of institutions associated with the field of patient-centeredness, and c) through personal knowledge (e.g. collaboration partners). The survey was available in German and English.
Step1: Individual rating and prioritizing of the dimensions by the expert panel
In the initial step of the Delphi survey, the selected experts were invited via email and received a link to the survey. The web-based survey contained a list of the 15 dimensions of patient-centeredness identified in the literature review, and a short description of each dimension [23] . Every panel member was instructed to rate the dimensions on a nine-point scale on the criteria of relevance and clarity (1 = not relevant/ not clear to 9 = very relevant/ very clear), (e.g. To what extent would you consider the dimension "Patient as a unique person" relevant/clear?). Furthermore, they were invited to prioritize the five dimensions they considered most important out of the 15 dimensions (Please rate the five most important dimensions in your understanding of patient-centeredness). Finally, the experts were asked to add, if necessary, further dimensions of patient-centeredness, which were not included so far (If you think any dimensions in your understanding of patient-centeredness are missing in our identification, please name them here). Additionally, the survey included questions on demographic and professional characteristics of the experts. The experts were also asked to rate how well informed they consider themselves to be in the field of patient-centeredness, using a five-point response scale ranging from 1 = not at all well to 5 = very well. For the completion of the first round of the Delphi survey, a timeframe of three weeks was set. Invited experts received one email reminder after two weeks.
The findings of the first round of the Delphi survey were analyzed using the statistical software PASW Statistics (Version 18.0) and summarized in individualized reports to inform the second round of the survey. These reports included the results (median, maximum and minimum) of the panel's rating in the first round and the individual rating of the respective panel member. It also included an overview of the newly proposed dimensions, in order to allow them to be rated regarding clarity and relevance in the second round.
Step 2: Rerating and validating of the dimensions by the expert panel Three weeks after the timeframe of the first round was finished, the panel members who had participated in the first round, received an email with a link to the second round of the webbased Delphi survey. The above described individualized reports were presented in this second survey to the respective panel members with the invitation to compare their individual ratings to the results of the other panel members. They were instructed to adjust or confirm their initial rating and prioritization of the dimensions when deemed necessary. Furthermore, they were asked to rate the newly proposed dimensions regarding their relevance and clarity (similar to the first round). Finally, the ratings of the subgroups of different stakeholders were analyzed separately using the statistical software PASW Statistics (Version 18.0) for the results of the second round. Differences of at least 1.5 points on the rating scale were considered relevant. Significance testing was planned, if subgroups reached a sample size of n 30.
For the completion of the second round of the Delphi survey, a timeframe of three weeks was set again and a reminder was send out via email after two weeks.
Results
Characteristics of expert panel
297 international experts were invited to participate in the first round of the web-based survey. 105 experts participated in this round (response rate 35%). 53.3% (N = 56) were male. The mean age was 51.3 years and mean work experience was 21.9 years. 49.2% (N = 52) were researchers, 41.9% (N = 44) patient representatives, 12.4% (N = 13) clinicians and 5.7% (N = 6) quality managers (multiple answers possible) total 71 experts of the 105 from the first round responded to the second round (response rate 67.6%). Subgroup analyses of the response rates of the first round revealed that 39% of invited researchers, 34% of invited patient representatives, 35% of invited quality managers and 52% of invited clinicians replied. Further information on the experts' characteristics based on the first round answers are summarized in Table 2 .
Results of round 1 Table 3 displays the results of the first round of the experts' rating on the two criteria relevance and clarity. Regarding the assessment of relevance, the dimensions patient as unique person, patient information and clinician-patient communication received the highest possible median of 9. The two dimensions integration of medical and non-medical care and involvement of family and friends had the lowest median of 6. Mean values ranged from 5.9 (SD = 2.1) for integration of medical and non-medical care to 8.2 (SD = 1.1) for patient as unique person. All dimensions reached a consensus 50% for the tertile seven to nine along the nine-point-scale, except the dimensions integration of medical and non-medical and involvement of family and friends.
Regarding the assessment of clarity, a median of 7 was found for nine dimensions, including the dimensions that scored highest in the rating regarding relevance. Four dimensions reached a median of 6 and the two dimensions biopsychosocial perspective and integration of medical and non-medical care a median of 5. The highest mean was found for the dimension patient information (mean = 6.7; SD = 1.8) and the lowest for integration of medical and non-medical care (mean = 5.2; SD = 2.3). The distribution of the ratings along the scale for the tertile from seven to nine varied from 62.9% for patient information to 36.2% for integration of medical and non-medical care. Nine dimensions reached a consensus 50% for the tertile seven to nine; for six dimensions no consensus was found regarding the distributions on the tertiles.
Regarding the ranking of the five most important dimensions, the following order was found: 1. patient as a unique person (rated by 81.9% (N = 86) of the experts on rank one to five); 2. patient involvement in care (rated by 54.3% (N = 57) of the experts on rank one to five); 3. clinician-patient communication (rated by 52.4% (N = 55) of the experts on rank one to five); 4. patient information (rated by 46.7% (N = 49) of the experts on rank one to five); 5. patient empowerment (rated by 43.8% N = 46 of the experts on rank one to five). The results are presented in detail in Table A in S1 File. The experts had the opportunity to add further dimensions of patient-centeredness that were missing in their opinion. This question was not mandatory and 23 experts responded to it. The given responses were heterogeneous. Statements that were mentioned only once included for example "empathy of the physician", "patient competency", and "patients' feedback about quality of the treatment". Two experts explicitly stated that they cannot think of any dimensions that are missing. Two experts advised to include "self-help" as a further independent dimension and another expert suggested including "self-help" into the dimension emotional support. Since "self-help" was the only dimension that was proposed by more than one expert, we included "self-help" in the second round. Experts in the second round were asked to rate the relevance and clarity of this dimension.
Since only two experts suggested this dimension, we also asked whether or not the experts think that self-help should be an independent dimension in the model of patient-centeredness.
Results of round 2
The experts' ratings of relevance and clarity given in the second round are presented in Table 4 . Most ratings were similar to the first round. The four dimensions patient as unique person, patient information, clinician-patient communication, and patient involvement in care were found to be the dimensions with the highest median of 9 regarding the rating of relevance.
Integration of medical and non-medical care again received the lowest rating of the 15 original dimensions with a median of 6 (mean = 6.1; SD = 1.7). Similar to the first round, the highest mean was found for the dimension patient as unique person (mean = 8.5; SD = 0.7). The newly proposed dimension self-help reached a median of 7 (mean = 6.3; SD = 2.1). Compared to the first round, the overall ratings slightly increased. The distribution of the ratings along the nine-point rating scale became narrower, indicating that the consensus increased. Fourteen dimensions reached a consensus 50% for the tertile seven to 9, and within these, nine dimensions even reached a consensus of 80%. For one dimension (integration of medical and non-medical care) the consensus on the tertile seven to nine was slightly below 50%, namely 49.3%.
Regarding the criterion of clarity, the results were similar to the results of the first round. Eleven dimensions had a median of 7. Three dimensions reached a median of 6. The dimension with the lowest perceived clarity was again integration of medical and non-medical care (median = 5; mean = 5.3; SD = 1.8). Only the newly proposed dimension self-help was rated lower (median = 5; mean = 5.2; SD = 2.3). Again, the highest mean was found for the dimension patient information (mean = 7.3; SD = 1.5). As in round one, consensus was lower for the rating of clarity than for the rating of relevance. Eleven dimensions reached a consensus 50% for the tertile seven to nine. For two dimensions the consensus on the tertile seven to nine was slightly below 50%, namely 49.3% for access to care and 47.9% for teamwork and teambuilding. For the dimensions integration of medical and non-medical care, biopsychosocial perspective, as well as for the new dimension self-help no consensus was found. Therefore, not all dimensions fulfilled the pre-defined threshold for the validation of the model. The dimension integration of medical and non-medical care failed to reach a median 7 on both criteria. Consequently it did not achieve a consensus 50% on the seven to nine tertile, and therefore did not reach sufficient rating for the validation of our model. The three dimensions access to care, teamwork and teambuilding, and biopsychosocial perspective did reach a median 7 regarding relevance, but only a median of 6 regarding clarity. Thereby these dimensions also failed our threshold for validation. The order of the priority ranking of the five most important dimensions hardly changed during the second round. Only patient information was now rated third (rated by 54.9% (N = 39) of the experts on rank one to five) and clinician-patient communication in fourth position (rated by 53.5% (N = 55) of the experts on rank one to five). The results can be found in detail in the Table B in S1 File.
The majority of experts (63.4%) were against including the newly proposed dimension selfhelp as a new independent dimension in the model of patient-centeredness.
Finally, subgroup analyses of the results of the second round are shown in detail in Table A  and Table B in S2 File. For the criterion relevance, differences of at least 1.5 points on the rating scale were found for the following dimensions: essential characteristics of clinician (lowest median in subsample of clinicians with 7.5, highest median in subsample of patient representatives with 9), involvement of family and friends (lowest median in subsamples of clinicians and quality managers with 5.5, highest median in subsample of researchers with 7), access to care (lowest median in subsamples of clinicians and quality managers with 5.5, highest median in subsample of researchers with 7) and integration of medical and non-medical care (lowest median in subsamples of researchers and clinicians with 5, highest median in subsample of patient representatives with 7).
On the criterion clarity, the only difference of 1.5 points between subgroups was found for access to care (lowest median in subsample of quality managers with 5, highest median in subsample of patient representatives with 7). Due to small sample sizes of certain subgroups, no significance testing was conducted. Self-help was not considered in this analysis since the majority of the stakeholders did not rate it as an independent dimension.
Model of patient-centered care
Based on the results of the Delphi survey, we present a revision of the original model including the relevance and clarity rating of the experts in Fig 1. The original model was developed based on a systematic review [22] , which was conducted prior to this Delphi study. In this model we aligned the 15 dimensions to three categories namely a) principles, b) enablers, and c) activities. This proposed differentiation showed the interrelation of the dimensions. We found the dimensions patient as a unique person, biopsychosocial perspective, essential characteristics of the clinician and clinician-patient relationship as the underlying principles of a patient-centered Model of patient-centeredness [23] . The dimensions in the upper square presenting the enablers of patient-centeredness. I In the lower square the principles are shown, which frame the activities of patientcenteredness. The dimensions rated as the top five out of the fifteen dimensions are labeled with the numbers of their ranking of importance. The four dimensions that were rated with a median < 7 on at least one of the criteria (relevance or clarity) are crossed out. care. For the implementation of these principles the patient-centered activities, i.e. patient information, patient involvement in care, involvement of family and friends, patient empowerment, physical and emotional support are needed. Patient-centered care can be further facilitated and implemented through certain enablers that we found in the dimensions continuity of care, clinician-patient communication, integration of medical and non-medical care, teamwork and team building and access to care. Three of the five dimensions that were named enablers of patient-centered care were rated as insufficient relevant and/or clear in the proposed model. However, one of the enablers, namely physician-patient communication has been rated as one of the five most important dimensions. From the four dimensions that were labeled as principles of patient-centeredness, patient as a unique person was rated as the most important dimension and the dimension biopsychosocial perspective was judged to be insufficiently clear. Those dimensions described as patient-centered activities all reached sufficiently high ratings and three were considered in the top five rating of importance.
Discussion
Principal findings
This study was based on a previous systematic review, which identified 15 dimensions related to patient-centeredness that were summarized into an integrative model [23] , describing enablers, principles and activities of patient-centered care. The Delphi process aimed to validate the dimensions of this model using experts' ratings. Furthermore, the aim of this study was to increase the consensus regarding the relevance and clarity of the dimensions and to prioritize the dimensions.
The results of the second round of the Delphi procedure were used for the final validation of the proposed model of patient-centeredness. In this second round, eleven dimensions reached a median 7 on both of the criteria. Three dimensions achieved a median 7 regarding relevance but not regarding clarity. The comparison of the results between the first and the second round revealed that the relevance and clarity ratings as well as the overall consensus increased from the first to the second round. One dimension, namely integration of medical and nonmedical care reached a median < 7 only on the both criteria. Therefore this dimension was clearly not sufficiently validated according to our criteria. However, the subgroup analysis showed that this dimension was mainly rated as insufficient by researchers and clinicians of the panel and received higher ratings from the patient representatives. Accordingly, we suggest further research on the relevance and clarity of this dimension and point out that certain dimensions of patient-centered care might be of different importance to different stakeholder groups.
The dimensions biopsychosocial perspective, access to care and teamwork and teambuilding were also not rated sufficiently high to reach our validation threshold. However, these dimensions were rated as very relevant and only their ratings on clarity were below seven. Furthermore, the dimensions biopsychosocial perspective and access to care are included in very prominent models of patient-centeredness [16, 19, 20] and we strongly recommend further research on their content to allow clearer descriptions.
This can be equally advised for the other dimensions. Ratings regarding clarity were mostly below the ratings regarding relevance and ranged from moderately to very clear. The results of this study support the impression gained by our prior systematic literature review [23] , i.e. that although the topic is highly relevant, there exists uncertainty about its content.
We could clearly identify five dimensions that were rated as the most important by the experts. Not surprisingly, some of these dimensions appear in other well established models.
For example, the dimension patient as a unique person overlaps with the dimensions "patientas a-person"in the model of Mead and Bower (20] and the element "exploring both the disease and the illness experience" in the definition of Stewart (17] . The dimension patient involvement in care is included in Stewarts' et al. [17] dimension "finding common ground" and Epsteins [12] aspect "helping patients to share power and responsibility by involving them in choices to the degree that they wish".
From the experts' viewpoint, the proposed model seems to be complete and consequently no new dimension was included into the model.
Strengths and limitations
The present study has several strengths. First of all, the model validated in the Delphi survey was based on a large body of literature [23] . Second, stakeholders from twelve different countries participated in the study leading to a broad range of judgments, although they mainly reflect opinions from western countries. Third, different stakeholder groups were included. Almost half of the panel members were patient representatives. This is a major advantage of our study, as to our knowledge, the views of patients or patient representatives have not been included sufficiently in the prior development of definitions and models on patient-centeredness.
There are also several limitations of this study. First of all, the overall response rate was rather low with 35%. Of the n = 297 international experts, who were invited to participate in the Delphi survey, n = 105 responded to the first round and n = 71 of the n = 105 took part in the second round. Other studies including clinical experts achieved similar response rates [28, 29] . A possible explanation for the partially low response rates could be that the invited experts assumed that participating in a two-step Delphi survey would be too time-consuming. Moreover, we received several emails from invited experts apologizing for missing the deadline and stating that they would have liked to participate. Therefore, the timeframe for participation was possibly too short. Second, groups of experts were not distributed equally. The sample was mainly represented through researchers (49%) and patient-representatives (41%). Less quality managers and clinicians were invited in the first place since the authors identified fewer contacts in this field. Third, due to the heterogeneous sizes of stakeholder groups, differences between the groups could not be interpreted meaningfully. Especially, for the dimensions involvement of family and friends, access to care and integration of medical and non-medical care ratings differed for the subgroups. Therefore, we strongly recommend taking different stakeholders' opinions into account when conducting further research. However, especially for the five dimensions rated as most important, consensus for both criteria was rather high. Fourth, despite of having included patient representatives, we did not include patients in our study due to several reasons. The methods we used for the model development, namely a systematic review [23] and the Delphi procedure set a very academic framework to our study. This can be seen as an advantage on the one hand, however, it limited the possibility to include patients. It would have been necessary to include more detailed instructions and guidance as it was possible in our study. Therefore we decided to include patient representatives instead. As we were able to include 44 patient representatives, we think that we did reach the goal to include the patients' point of view, although yet only from a more academic level. It would be a further step to continue the validation of this model with real patients using a qualitative approach, e.g. focus groups or interviews.
Implications for practice and further research
A concise definition of patient-centeredness is the precondition for the implementation of the concept in routine care. The proposed model provides a framework with 15 dimensions comprising current definitions of patient-centeredness. These dimensions have now been validated from an experts' viewpoint, including researchers, clinicians, quality managers and patient representatives. Therefore our model gives a further direction towards the definition that is urgently needed to implement the concept of patient-centeredness in routine care [1, 11, 30] . The model can be used as an orientation for the development of new medical guidelines, health policy definitions, as well as in curricula of health care and medical education, which focus on the concept of patient-centeredness. It provides a foundation for researchers, clinicians, policy makers and patients (representatives) to speak the same language and it fastens the implementation process if all concerned parties are pulling in the same direction.
However, as stated in the limitations we are still a step ahead from a final definition of patient-centeredness. Although most dimensions are considered to be relevant, this study highlighted that more research on the clarity of the content of some of the dimensions is required. Therefore, we will conduct an expert workshop with the participation of the same stakeholder groups that participated in this Delphi study [22] . Within this workshop we will further discuss the improvement of the content of the identified dimensions. Moreover it will be indispensable to validate the model from a patients' viewpoint and focus on the inclusion of real patients in a further study.
Furthermore, the results of this study indicate the five most important dimensions. The focus of future research should be directed towards these dimensions. In order to identify missing gaps in the measurement of patient-centeredness, the authors suggest to examine the operationalization of measures of these dimensions and to find evidence for its effectiveness [22] . This has been partly done in systematic reviews on the measurement of some of the dimensions that have been rated as most important in this study, namely patient involvement in care [31] , patient empowerment [32] , physician-patient communication [33] and clinician-patient relationship [34] .
Additional challenges for further research resulting from this study will be to adapt this general model for different health care systems and settings (e.g. in an outpatient versus an inpatient setting), including a possible adaptation to fit non-western cultural settings.
Conclusion
This study provides a validated model of patient-centeredness that can be used in studies on measurement, effectiveness and implementation of the concept, as well as in clinical settings of modern health care. Additionally, it can be applied in health education curricula and the development of policy guidelines. Moreover, this study highlights current research gaps regarding the definition of patient-centeredness and leads a direction towards more research on this field.
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